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© An apparatus (40) for providing consistent, non- 
jamming registration of a notched semiconductor 
wafer (46) undergoing multiple sequential process 
work includes a plate (41) upon which the wafer (46) 
is laid flat. The notch (45) of the notched semicon- 
ductor wafer (46) is registered against a first .roller 
(42) that is fixedly mounted to the plate (41). A 
second roller (43), also fixedly mounted to the plate 
(41), registers a first point (47) along the circum- 
ference of the wafer (46). A third roller (48) is fixedly 
mounted to a bracket (50) that is movable approxi- 
mately along the radius of the wafer (46). A force 
(52) is applied to this bracket (50) resulting in the 
third roller (48) applying a force against the wafer 
(46). This resultant force, coupled with the rotating 
capability of the rollers (42,43,48), allows the wafer 
(46) to rotate into a proper registration position. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to the registration 
of semiconductor wafers undergoing multiple se- 
quential processes, such as a metrology step fol- 
lowed by a thinning and/or etching processes and, 
in particular, relates to a apparatus that provides 
consistent, non-jamming registration of notched 
semiconductor wafers in order to correlate the reg- 
istration of the semiconductor wafers throughout 
the multiple sequential processes. 

Description of the Prior Art 

The process of measuring the thickness of an 
outer material layer of a semiconductor wafer is 
known as wafer surface metrology. During such a 
wafer surface metrology process, a semiconductor 
wafer is mechanically registered to the stage of a 
thickness measuring instrument. This instrument 
generates a map that indicates the thickness of a 
outer material layer of the wafer over an entire 
surface of the wafer. The outer layer thickness map 
generated from this metrology process is often 
used in other processes that thin or etch the ma- 
terial of the outer layer of the wafer to a desired 
thickness or in a desired location, respectively. 
These outer layer thinning and etching processes 
both include some type of tool that is directed onto 
the surface of the wafer. This tool must be properly 
positioned along the wafer surface to ensure that 
the thinning or etching process is performed at the 
correct location on the wafer surface. To ensure 
this proper wafer registration, an accurate correla- 
tion between the outer layer thickness map and the 
position of the wafer with respect to the thinning or 
etching tool is required. 

For semiconductor wafers having flats, a cur- 
rent approach for correlating an outer layer thick- 
ness map with the position of the wafer in a thin- 
ning or etching instrument begins by marking the 
wafer with a set of alignment fiducials during the 
metrology process. The wafer is then placed on a 
larger diameter wafer which serves as a surround. 
The surround is made of the same material as the 
wafer undergoing work to maintain a consistent 
reaction in the thinning or etching process along 
the wafer edge. The flat of the fiducialized wafer is 
abutted to a flat registration surface of like wafer 
material that is taped to the surface of the sur- 
round, thereby registering the wafer in one direc- 
tion. The wafer metrology fiduciaJs are then visually 
aligned with a corresponding set of scribe marks 
on a aluminum holding plate, or platen, of the 
instrument. Once aligned, two additional registra- 
tion surfaces of like wafer material are abutted 



against the wafer and taped to the surround to 
maintain the wafer position. The surround is then 
taped to the platen so that the thinning or etching 
process may begin. 

5 It is easily seen that the above-described cor- 

related registration procedure can be time consum- 
ing and prone to human error. Furthermore, the 
above-described procedure does not allow for the 
correlated registration of notched semiconductor , 

io wafers. It is therefore desirable to provide a cor- 
related registration apparatus and procedure that is 
less time consuming and less prone to human error 
than the above-described procedure, and that al- 
lows correlated registration of notched semiconduc- 

75 tor wafers. 

Such a desirable correlation registration proce- 
dure is achievable with an apparatus, described 
more thoroughly hereinafter in the detailed descrip- 
tion, that is presently used to provide consistent 

20 registration of notched semiconductor wafers in 
metrology and thinning and etching instruments. A 
disadvantage of this presently used apparatus, 
however, is that jamming can occur due to friction 
between the surfaces of the wafer to be registered 

25 and the registration surfaces of the apparatus. 
Thus, it is further desirable to prevent such jam- 
ming in this presently used apparatus. 

SUMMARY OF THE INVENTION 

30 

The present invention contemplates an appara- 
tus that provides consistent registration of notched 
semiconductor wafers and provides correlation be- 
tween thinning and etching processes and metrol- 
35 ogy process data. Such an apparatus is comprised 
of a metal mounting plate upon which a notched 
wafer undergoing work lays flat. The wafer is par- 
tially registered to the metal plate by two rollers 
that are fixedly mounted to the plate. The first of 
40 these fixedly mounted rollers is positioned on the 
metal plate such that, when the wafer is properly 
registered, both walls of the wafer notch are abut- 
ted against this roller. The second of these fixedly 
mounted rollers is positioned on the metal plate 
45 such that the wafer, when properly registered, is 
abutted against this roller at a point on the wafer 
approximately -120* from the wafer notch. Proper 
registration is ensured by a third, adjustable roller 
that is fixedly mounted on a moveable metal brack- 
so et which allows the roller to move in an approxi- 
mately radial direction with respect to the wafer. 
This third, adjustable roller applies a force against 
the wafer, at a point on the wafer approximately 
120* from the wafer notch, by way of a external 
55 force applied to the moveable metal bracket. This 
force, coupled with the rolling capability of the 
rollers, ensures that an initially improperly regis- 
tered wafer will be rotated into the proper registra- 
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tion position. Also, due to the fact that the rollers, 
by virtue of having rolling element bearings/gen- 
erally exhibit only a slight amount of friction, or a 
rolling friction, the effective coefficient of friction 
between the rollers and the wafer is significantly 
less than a critical value in the effective coefficient 
of friction above which wafer jamming occurs. 
Thus, the wafer will be properly registered without 
jamming. 

It should be noted that unlike the prior art, 
where the registration surfaces and the surround 
are fabricated from the same material as the wafer 
undergoing work, the rollers and associated mount- 
ing plate of the present invention are not subject to 
this same material constraint. As previously de- 
scribed, this constraint is required in the prior art 
so that consistent thinning and etching processes 
are maintained along the wafer edge. Although this 
material constraint does fulfill the object of main- 
taining consistent processes, a undesirable result 
of increased material replacement occurs since the 
thinning and etching processes depreciatively af- 
fect the registration and surround materials. 

The material constraint and resulting material 
replacement problems of the prior art are over- 
come in the present invention by shielding the 
rollers and the associated mounting plate from the 
depreciative affects of the thinning and etching 
processes. Thus, the materials used in the present 
invention apparatus can be selected with practical 
considerations such a cost and reliability in mind, 
instead of impractical and costly material con- 
straints. 

The present invention apparatus described 
above can be used in thinning, etching, and metrol- 
ogy processes, among others, and provides consis- 
tent non-jamming registration of notched semicon- 
ductor wafers undergoing process work regardless 
of diameter variations among processed wafers. 
Furthermore, the use of this apparatus can de- 
crease the registration time associated with the 
tedious visual alignment procedures of the prior art, 
while minimizing the potential for human error. 

Accordingly, the primary object of the present 
invention is to provide an apparatus that provides 
consistent, non-jamming registration of notched 
semiconductor wafers. 

Another object of the present invention is to 
provide an apparatus that can accurately correlate 
metrology process data to wafer registration in 
thinning and etching process instruments. 

Another object of the present invention is to 
provide an apparatus that decreases wafer registra- 
tion time as compared to prior art registration pro- 
cedures. 

Other object and advantages of the present 
invention will become apparent to those skilled in 
the art from the following detailed description of the 



invention read in conjunction with the appended 
claims and the drawings attached hereto. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

In order to facilitate a fuller understanding of 
the present invention, reference is now made to the 
drawings. These drawings, are not drawn to scale 
and should not be construed as limiting the present 
w invention, but are intended to be exemplary only. 

Figure 1 is a plan view of a prior art notched 
semiconductor wafer registration apparatus that is 
experiencing wafer jamming. 

Figure 2 is plan view of a notched semiconduc- 
75 tor wafer registration apparatus embodying the 
principles of the present invention wherein rollers 
are used to consistently register notched semicon- 
ductor wafers. 

20 DETAILED DESCRIPTION OF THE INVENTION 

Referring to Figure 1 , there is shown a prior art 
notched semiconductor wafer registration apparatus 
10, the use of which can result in wafer-jamming. 

25 This prior art apparatus 10 maintains a surround 12 
upon which two registration surfaces 14, 15 and 
two guides 24 are fixedly mounted. The first 14 of 
the two 14,15 fixedly mounted registration surfaces 
is used for registering a notch 18 of a wafer 16. 

30 The second 15 of the two 14, 15 fixedly mounted 
registration surfaces is positioned to register a 
point 20 on the wafer 16 approximately -120* from 
the wafer notch 18. 

A third, adjustable registration surface 22 is 

35 placed between the two fixedly mounted guides 24. 
In order to securely constrain the wafer 16 a force 
26 is applied to this third, adjustable registration 
surface 22, and hence to the wafer 16. This force 
26 tends to rotate the wafer 16 about a virtual pivot 

40 28 until contact is made with all of the registration 
surfaces 14,15,22. However, friction at the points of 
contact between the wafer 16 and the registration 
surfaces 14,15,22 tends to impede this necessary 
rotation. In fact, a critical value in the effective 

45 coefficient of friction between the wafer 16 and the 
registration surfaces 14,15,22 exists above which 
the necessary rotation does not occur regardless of 
the magnitude of the applied force 26. This results 
in a friction jam that causes the wafer 16 to be 

50 improperly registered as shown. 

Referring to Figure 2, there is shown a notched 
semiconductor wafer registration apparatus 40 ac- 
cording to the present invention that overcomes the 
previously mentioned friction-jamming problems of 

55 the prior^art. This apparatus 40 maintains an alu- 
minum plate 41 upon which two rollers 42,43, and 
two guides 44 are fixedly mounted. The aluminum 
plate 41 also provides an area upon which a semi- 
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conductor wafer 46 can be laid flat. The first 42 of 
the two 42,43 fixedly mounted rollers is positioned 
on the plate 41 such that, when the wafer 46 is 
properly registered, both walls of the wafer notch 
45 are abutted against this roller 42. The second 5 
43 fixedly mounted roller is positioned on the plate 
41 such that the wafer 46, when properly regis- 
tered, is abuttted against this roller 43 at a point 47 
on the wafer 46 approximately -120 • from the 
wafer notch 45. w 

A third, adjustable roller 48 is fixedly mounted 
to a sliding aluminum bracket 50 that is positioned 
between the two guides 44 and within a radial 
groove 51 that has been fabricated or milled into 
the aluminum plate 41. As should be apparent from 75 
the figure to one with ordinary skill in the art, the 
purpose of the two guides 44 and the radial groove 
51 is to restrict the sliding aluminum bracket 50, 
and hence the third roller 48, to an approximately 
radial movement with respect to the wafer 46. 20 
Alternatively, the sliding aluminum bracket 50 can 
be replaced b a pivot arm adapted to pivot about a 
pivot pin mounted to the plate 41. 

To ensure proper wafer registration, a external 
force 52 is applied to the sliding aluminum bracket 25 
50. This externally applied force 52 results in the 
third roller 48 applying a similar force against the 
wafer 46 at a point 53 on the wafer approximately 
120* from the wafer notch 45. This resulting force, 
coupled with the rolling capability of the rollers 42, 30 
43, 48, ensures that an improperly registered wafer 
will be rotated into the proper registration position, 
a shown. Also, due to the fact that the rollers 42, 
43, 48, by virtue of having rolling element bearings, 
generally exhibit only a slight amount of friction, or 35 
a rolling friction, the effective coefficient of friction 
between the rollers 42, 43, 48 and the wafer 46 is 
significant^ less than the critical value in the effec- 
tive coefficient of friction above which wafer jam- 
ming occurs. Thus, the wafer 46 will be properly 40 
registered without jamming. Of course, proper reg- 
istration will only occur when the wafer 46 is 
originally positioned on the plate 41 in a manner 
that will allow such registration; i.e. the wafer notch 
45 must be in sufficiently close proximity to the 45 
first roller 42. The present state of the art in wafer 
handling systems is such that this original position- 
ing condition should be easily achieved. 

It should be noted that although the apparatus 
40 has been described herein with aluminum being so 
the material of the plate 41 and the other asso- 
ciated components, other practical materials may 
also be used. 

With the present invention notched semicon- 
ductor wafer registration apparatus 40 now fully 55 
described, it can thus be seen that the objectives 
set forth above are efficiently attained and, since 
certain changes may be made in the above de- 
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scribed apparatus 40 without departing from the 
scope of the invention, it is intended that all matter 
contained in the above description or shown in the 
accompanying drawings shall be interpreted as il- 
lustrative and not in a limiting sense. 

Claims 

1. An apparatus for providing consistent, non-jam- 
ming registration of semiconductor wafers un- 
dergoing process work in a plurality of process 
instruments, wherein each said semiconductor 
wafer undergoing work has a notch formed 
along a portion of its circumference, said ap- 
paratus comprising: 

means for supporting a notched semicon- 
ductor wafer is registered; 

means for providing a registration that 
movably accommodates the notch of said 
notched semiconductor wafer; 

means for providing a registration that 
. movably accommodates a first point along the 
circumference of said notched semiconductor 
wafer; and 

means for providing a registration that 
movably accommodates a second point along 
the circumference of said notched semicon- 
ductor wafer, such that said notch registration 
means, said first point registration means, and 
said second point registration means movably 
accommodate said notched semiconductor wa- 
fer via a force that is applied to said notched 
semiconductor wafer by said second point reg- 
istration means as a result of an external force 
that is applied to said second point registration 
means. 

2. The apparatus as defined in claim 1, wherein 
said supporting means comprises a plate hav- 
ing a surface upon which said notched semi- 
conductor wafer is laid flat. 

3. The apparatus as defined in claim 2, wherein 
said plate includes an approximately radial 
groove that assists in directing said applied 
force approximately along the radius of said 
notched semiconductor wafer. 

4. The apparatus as defined in claim 3, wherein 
said plate is made of aluminum to withstand 
depreciative effects associated with said plural- 
ity of process instruments. 

5. The apparatus as defined in claim 1, wherein 
said means for providing a registration to the 
notch of said notched semiconductor wafer 
comprises a roller, wherein said roller is fixedly 
mounted to said support means, and wherein 
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said roller movably accommodates said notch said notched semiconductor wafer is approxi- 

of said notched semiconductor wafer by having mately 120* from said wafer notch. 

both walls of said notch abut against said roller 

and by allowing said notched semiconductor 

wafer to rotate into a proper registration posi- 5 

tion. 



6. The apparatus as defined in claim 1, wherein 
said means for providing a registration to a first 
point along the circumference of said notched io 
semiconductor wafer comprises a roller, 
wherein said roller is fixedly mounted to said 
support means, and wherein said , roller mov- 
ably accommodates said first point along the 
circumference of said notched semiconductor 75 
wafer by having said notched semiconductor 
wafer abut against said roller and by allowing 

said notched semiconductor wafer to rotate 
into a proper registration position. 

20 

7. The apparatus a defined in claim 6, wherein 
said first point along the circumference of said 
notched semiconductor wafer is approximately 
-120* from said wafer notch. 

25 

8. The apparatus as defined in claim 1, wherein 
said means for providing a registration to a 
second point along the circumference of said 
notched semiconductor wafer comprises a roll- 
er, wherein said roller is fixedly mounted to a 30 
bracket that is movable approximately along 

the radius of said notched semiconductor wa- 
fer such that an approximate radial force may 
be applied against said notched semiconductor 
wafer by said roller, and wherein said roller 35 
movably accommodates said second point 
along the circumference of said notched semi- 
conductor wafer by having said notched semi- 
conductor wafer abut against said roller as a 
result of said applied force and by allowing 40 
said notched semiconductor wafer to rotate 
into a proper registration position. 

9. The apparatus as defined in claim 8, further 
comprising two guides, wherein said two 45 
guides are fixedly mounted to said support 
means, and wherein said two guides restrict 

said bracket to said approximate radial move- 
ment. 

50 

10. The apparatus as defined in claim 9, wherein 
said bracket and said guides are made of 
aluminum to withstand depreciative effects as- 
sociated with said plurality of process instru- 
ments. 55 

11- The apparatus as defined in claim 10, wherein 
said second point along the circumference of 
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